Stable transduction of large DNA by high-capacity adeno-associated virus/adenovirus hybrid vectors.
Viral vectors with high cloning capacity and host chromosomal integration ability are in demand for the efficient and permanent genetic modification of target cells with large DNA molecules. We have generated a hybrid gene transfer vehicle consisting of recombinant adeno-associated virus (AAV) replicative intermediates packaged in adenovirus (Ad) capsids. This arrangement allows cell cycle-independent nuclear delivery of recombinant AAV genomes with lengths considerably above the maximum size (i.e., 4.7 kb) that can be accommodated within AAV capsids. Here we show that high-capacity AAV/Ad hybrid vector gene transfer mediates cellular genomic integration of large fragments of foreign DNA and accomplishes stable long-term transgene expression in rapidly proliferating cells. Southern blot and polymerase chain reaction analyses of chromosomal DNA extracted from clones of stably transduced cells revealed that most of them contained a single copy of the full-length hybrid vector genome with AAV inverted terminal repeat (ITR) sequences at both ends. The high-capacity AAV/Ad hybrid vector system can thus be used for the transfer and expression of transgenes that cannot be delivered by conventional integrating viral vectors.